(From the Institute of Medical Uhemistry, Imperial University, Sendai.)
In a previous paper1) I have presented the results of experiments dealing with the effect of starvation on the calcium and magnesium con tent of blood and tissues. In order to ascertain whether or not starvation alters the content of chlorine, sulphur or phosphorus in the blood and tissues, another series of experiments was undertaken , results of which will be reported below.
The general plan of investigation were much the same as used in the previous paper. Namely, the blood of starving rabbits was drawn at definite intervals and the amount of the substances in question was determined; just previous to death from starvation the rabbit was bled from carotid artery, the rest of blood washed out with a sugar solution, the organs were taken out and analyzed ; the data thus obtained were then compared with those of the normal animal . But, as an essential part of sulphur and phosphorus present in the ash of animal tissues is derived from organic compounds, I have carried out in a group of experi ments determinations also in the acid extracts of tissues.
Determination of total Ct, S and P. Determination of extractable Cl, S and P.
A weighed amount of blood or mashed tissues was allowed to stand, with occasionary stirring, for a time with a dilute ammonium acetate solution, made faintly acid by acetic acid, the mixture was then raised slowly to the boiling point, while being stirred, and filtered through a ash-free filter paper on suction; the process was repeated three times.
The combined filtrates were evaporated down to a small volume, remov ed from traces of proteins by means of a little animal charcoal, and used to the determinations.
RESULTS AND DISCUSSION.
At first the results of the blood analyses are given in the following tables. Mgrms. phosphorus per 100 grms. of blood.
From Table II and the corresponding one in the previous paper it may be seen that the blood of fasting rabbits has in general a specific gravity higher than normal, in agreement with the statement of most of early investigators.
An inspection of Table III shows that the chlorine in blood begins to increase when the animal fasts and it reaches the maximum as a rule in the first ten days. Although it tends then to drop gradually, it usually remains still above, or at least on the normal level throughout the entire course of starvation. It would seem to be incompatible with the well-known fact that the chlorine output is markedly reduced soon after its supply from food becomes insufficient, the excess of chlorine, if any, stored in the body being rapidly eliminated. It cannot be explained by the increased concentration of blood alone ; for then it must give rise to the increase also of calcium and magnesium, but it was not really the case, as demonstrated in the previous investigation. If we admit that the amount of chlorine excreted, in the urine after the first few days of starvation, corresponds to that liberated from the flesh katabolized (Benedict1 ), so the increase in chlorine occuring in the blood of fasting animal must have its origin in other sources. In this connection it is interesting to note an article of Hiilse2) who recognized that sodium chloride would play an important part also in the inanition edema. It willt be noted that Polanyi3) observed increase of chlorine in the blood of fasting dogs.
The total sulphur, as may be seen from From the figures given in Table V it may be seen that the total phosphorus decreases slowly after a slight rise on the first few days. The extractable phosphorus, on the contrary, shows rather a slight diminution in the earlier stages of starvation and then begins to increase gradually.
The rise becomes most striking toward the end.
The extractable phosphorus in the present investigation corres ponds to the acid-soluble phosphorus of Greenwald1) which consists of inorganic phosphates and unknown compounds containing phosphorus, or the residual phosphorus as called by Feigl. According to Green wald2), Feigl3) and Bloor4) the former are present much more in amount, making about 90 per cent of the total acid-soluble phosphorus. Lehman5) (rabbit), Iversens' (rabbits and other animals) and Mar riott and Howland7) (human serum), however, could find relatively sin all quantity of inorganic phosphorus. The values found for the total acid-soluble phosphorus of the normal rabbit coincide with those re corded by Iversen6). The rise toward the end of starvation is likely accounted for the inorganic phosphates liberated by increased breaking down of bones and muscles. But, it is also possible that an increase in the amount of phosphorus in the form of unknown organic compounds simultaneously took place. Keller8) observed an increased excretion of organic phosphorus in starvation. blood during starvation was found by most investigators rather higher than normal. In the present experiments, the determination of hemo globin made by means of Fleischl's apparatus gave generally high values, as Table VI shows; at first in the advanced stages a slight down ward tendency was to be noticed. (see Ash1), and Benedict2). Hemoglobin content of blood.
It follows therefore that the percentage content of phosphatides must have been reduced. Accordingly, we are inclined to think that the synthesis of phosphatides would be damaged in a protracted starvation. It will be remembered in this connection that Horiuchis' expressed the view that the capacity of corpuscles synthesizing lecithin (Bloor4) should be limited in lipemia resulting from large hemorrhage which he con sidered as a kind of inanition.
Further, the liver commonly is regarded as organ which plays an important part in the fat and phosphatides metabolism; it prepares fatty acids for subsequent utilization by desaturating them (Knoop5), Hartley6) , Leathes7)), or combines them with phosphorus and nit trogen to form lecithin (Noel Paton1), Leathes2).
The fat mobilized at starvation, is, like that absorbed from the intestine, in the first in stance taken up by the liver and desaturated (Leathes).
Imrie and Graham3) recorded that fat accumulated in the liver of the embryos, when pregnant guinea pigs were put in fasting.
Immense atrophy of the liver during starvation must naturally be accompanied by the diminution of functional activity of the organ. This reduction in the metabolic changes occuring in the fasting liver has been shown by the works of Schondorff4) on urea production and of Pugliese5) on synthesis of ethereal sulfuric acid. More recently Hawks' observed lowering of the catalytic power of the fasting tissues, which may be, according to Batelli and Stern an index of functional activity of tissues. It is quite possible that also the function of liver dealing with the phosphatides synthesis is impaired at least in the later period of starvation. That the destruction of liver cells will bring about the diminution of phosphatides would seem to be indicated in the work of Feigl7). He found that in the advanced stages of acute yellow strophy of liver lecithin in blood would decrease, while fatty acids and cholesterol would rise enormously. He stated further an increase of the acid-soluble phosphorus, especially the residual phosphorus. But in cirrhosis he found lecithin to be increased. The results of the experi ments of Mayerr and Se haeffer5too,seem to be in favor of this assump tion. The liver of rabbits which were killed at very first stages of fast ing contained much of fatty acids, in accord with the findings of Noel Paton'~; this indicates that the fat mobilized is transported to liver be fore being utilized. The lipoid phosphorus was contained in the liver of rabbits died from starvation much less than the animals which were killed in the course of starvation. Heffter9) too, observed the diminu tion of lecithin in the liver of fasting rabbits. Noel Paton however reported that the hepatic lecithin did not decrease in starvation in his The results of analyses of the starved organs are given in Table   VIII . 
